In this paper we focus on studying distributed collaborative learning with the techniques, methods, and analytical perspective of ethnography. Distributed collaborative learning is commonly placed in hybrid settings, where the participants engage in computer-mediated communication as part of some sort of institutionalised education. There are thus some inherent issues, both new and old, that need to be taken into consideration when doing ethnography in distributed learning environments. Addressing these issues, we emphasise the role of technology and information infrastructure and how this might impact the learning situation, but also how it can be used as a resource in the ethnographic research. In addition, we discuss how to observe, participate and immerse oneself in these technologically dense environments. The ideas and methodological issues are illustrated by presenting empirical examples from and experiences made in one of our research projects. In this way we forefront ethnography as a fruitful approach for studying and describing the complexity and contingencies of distributed learning in an informed and structured way.
INTRODUCTION
A major challenge for today's researchers studying 'online' learning is how to design their studies. The ostensibly simple question of what and how to collect and analyse data becomes a major obstacle. Recent theoretical developments emphasise that learning, communication and knowledge construction are embedded and distributed in the social and cultural context where they 'naturally' occur, and inseparable from these contexts as an object of research (see e.g. Suchmann, 1987; Latour, 1987; Cole & Engeström, 1993; Hutchins, 1995) . Some 'groundbreaking' studies that have expanded and, to a certain extent, had an impact on the understanding of learning and knowledge construction have been based on detailed ethnographic research (e.g., Lave, 1988; Lave & Wenger, 1991) .
Ethnographic research represents a long tradition for studying various forms of social processes in everyday life situations. Ethnography or, more generally, qualitative methods have been used extensively in educational research (see e.g., Bogdan & Biklen, 1992) , for example when studying classroom culture and interaction (see Gallego and Cole, 2000 , for an overview), but also when dealing more explicitly with technology (see e.g., Saveney & Robinson, 1996) . However, 'traditional' ethnographic approaches do not readily suit distributed ICT environments, and there are some inherent methodological issues with which ethnographers have to deal when entering a setting in order to study distributed collaborative learning. In this paper we argue that, by taking these issues into consideration, ethnography becomes an adequate and fruitful approach for studying learning as process, interaction, and practice also in distributed settings.
Thus, we focus on studying distributed collaborative learning with the techniques, methods and analytical perspective of ethnography. In this respect, the paper can be considered an outline of a methodological "think-piece" where we primarily discuss specific implications of doing ethnography of distributed collaborative learning. We will start by defining distributed collaborative learning, and then take a closer look at some relevant aspects of an ethnographic approach to research. In addition, focus will be set on the particular circumstances for studying distributed learning environments as hybrid settings, and special attention will be paid to the role of the mediating artefacts and how to approach these analytically. The ideas and methodological issues are illustrated by presenting empirical examples from and experiences made in one of our research projects -DoCTA (see Wasson, Guribye & Mørch, 2000) .
DISTRIBUTED COLLABORATIVE LEARNING
Distributed collaborative learning is based on the pedagogical philosophy of collaborative learning (Dillenbourg et. al., 1996) . The notion of collaborative learning generally "includes perspectives that place emphasis on interpersonal interaction with respect to learning and knowledge construction" (Fjuk, 1998, p. 2) . When collaborative learning is supported or mediated by computer systems, one often refer to this as computer supported collaborative learning (CSCL) (Bannon, 1989; Koschmann, 1996) . Distributed collaborative learning 1 , on the other hand, is used when the collaborative learning takes place in a distributed setting, which in this paper is understood as a term "used to designate new forms of distance or of computer mediated learning, where the distance is not only in space or time as in traditional distance learning, but the mediation of learning activities served by information and communication technologies" (Wasson, 1998, p. 277) This points us directly to some of the main issues to be discussed in this paper: the challenges presented to the researcher due to the distributed nature of the learning setting (i.e. the learners are geographically distributed); and the role of the mediating artefacts in the collaboration. In a recent paper, Fjuk & Ludviksen (2001) address the complexity of distributed collaborative learning. They call for an adequate unit of analysis that can capture the complex interconnections between "theories of learning and instruction, subject domains, teacher's roles, delivery institution's educational praxis and tradition, organisational and administrative arrangements, costs, properties of ICT (information and communication technology) and available software, geographical distances between co-learners, etc." (p. 237). Following the aforementioned methodological suggestions from sociocultural perspectives on learning, communication and knowledge construction, they forefront the "real-life social contexts in which ICT is used" (ibid.) as an essential part of the methodological approach. It is exactly how to get at and capture some of this complexity -without reducing it to predetermined categories and a priori assumptions about the distributed collaborative learning -through tending ethnographically to these settings and processes that is explored in this paper. The next step will be to look more closely at what ethnographic research is all about.
ETHNOGRAPHY
Ethnography is a term used to denote a certain, but not homogenous, research tradition within the social sciences. It is commonly seen as a type of qualitative research, and can refer to the techniques and methods used, but also to a specific kind of description or narrative. An ethnography can thus be, simply stated, both the study and description of human activities and culture (Pettinary & Heath, 1998) . Hammersley and Atkinson (1995) , offers this brief and 'loose' definition of ethnography:
We see the term [ethnography] as referring primarily to a particular method or set of methods. In its most characteristic form it involves the ethnographer participating, overtly or covertly, in people's daily life for an extended period of time, watching what happens, listening to what is said, asking questions -in fact, collecting whatever data are available to throw light on the issues that are in focus of the research (p. 1).
This definition focuses first and foremost on the methods used in ethnographic research and less on the kind of description. Ethnography is often used interchangeably with the term 'field work', which means that data are gathered from a variety of means and techniques, including mainly observations and interviews, but also documents, books, transcripts and videotapes (see e.g., Burgess, 1982; Strauss & Corbin, 1990) . Still, it is not merely the particular raft of methods that characterises this research tradition, but also a certain analytic standpoint or perspective, such as symbolic interactionism (Hughes, 1958; 1984; Becker, 1962; , ethnomethodology (Garfinkel, 1967; Suchmann, 1987; Heath, 1997) , or cultural anthropology (Geertz, 1973; Clifford & Marcus, 1986 ). An analytic perspective, in this sense, involves certain underlying assumptions about what human activity, behaviour, and conduct is, how it is organised and how to approach it methodologically. This will, of course, together with the particular research focus and research question, entail certain directions for the specific ethnography, in terms of data collection, analysis and the description of the phenomena under study.
In the remainder of this paper we will primarily explore the issues drawing on a symbolic interactionist or pragmatist perspective (see Strauss, 1993 , for a thorough treatment of the underlying assumptions of this tradition). But also on more recent additions to this perspective looking specifically at infrastructure and information systems (cf. Star & Ruhleder, 1996; Bowker & Star, 1999) . In the case of studying distributed collaborative learning 2 the analytical approach also needs to be supplemented with a theory of learning. A fruitful perspective is that of situated learning (Lave & Wenger, 1991; Wenger, 1998) . This perspective describes a social theory of learning, where learning is viewed as a phenomenon situated and distributed in the social and cultural context where it occurs as a natural part of everyday life. Thus they emphasise that such a perspective should "integrate the components necessary to characterize social participation as a process of learning and of knowing" (Wenger, 1998, pp. 4-5) . Wenger further identifies these components as meaning, practice, community and identity. Further, this theory of learning needs to be especially adapted to a context where participation often is a question of ICTmediated interaction, and meaning and identity are partly constructed in a virtual world (see e.g., Turkle, 1995) .
Other methodological issues will be raised throughout this paper, but the discussion is not meant to be exhaustive. Rather, we will point to literature that discuss some of the more fundamental and underlying issues and debates in ethnographic studies along the way. Focus will be on looking into some of the peculiarities of doing ethnography of collaborative learning in distributed settings where interaction and communication is computer-mediated. This includes presenting and exploring concepts such as virtual observations and technological immersion, but also more common topics like access and the role of the researcher. Another important aspect of ethnographic studies is the devotion to an empirical grounding of the research (Glaser & Strauss, 1967) , which again presents new methodological challenges when studying students working online and in distributed settings. poses the question: "How do you study action at a distance?" (p. 379). To this we also add: How do you conduct a computermediated field work? How do you manage and separate online and offline activities? And, equally significant: How do we handle and analyse these kinds of data?
ETHNOGRAPHY IN HYBRID SETTINGS
There is a growing body of literature about ethnographic studies conducted in the field of computer supported cooperative work (CSCW) (e.g. Harper, 1998 ; for an overview see Harper, 2000) . This is a field closely related to CSCL and the results, findings, and experiences made in CSCW should be somehow relevant for the discussion of ethnography of distributed collaborative learning. Heath (1997) argues that ethnography is a helpful approach when studying the use of technology in various settings. Also it can also provide a way of evaluating current systems: "We can begin to unpack the practices that people rely on to make technologies work in organisations, and to consider how particular features of systems undermine or enhance what people do" (Pettinari & Heath, 1998, p. 8) . Still, these ethnographies are not necessarily conducted in distributed environments (but see e.g., Mark, Grudin & Poltrock, 1999) , but more often within the confines of an organisation or a specific workplace. Hence, another area of research -with experience in investigating communication that is not bound to a specific place -might offer some useful discussions. Several studies have recently been conducted using an ethnographic approach within the field of computer mediated communication (CMC). Perhaps one of the most interesting is rendered in Christine Hine's (2000) book "Virtual Ethnography", where she calls for an "adaptive ethnography" that is especially suited to studies that are conducted on the Internet. She explores how loosely connected web-pages created by a number of independent people, together with interactions in news-groups and MUDs (multi-user domains), can be part of the 'virtual objects of ethnography'. In addition, there are several other works containing interesting discussions of methodological issues when doing ethnography of computer-mediated communications and researching Internetrelated phenomena (see e.g. Turkle, 1995; Jones, 1997; Paccagnella, 1997; Taylor, 1999; Hakken 1999; Miller & Slater, 2000) . The above mentioned works are potentially valuable in the process of deriving methodological precepts for an ethnography of distributed collaborative learning. "Studies of gender bending in MUDs, of anonymity in decision making, and new electronic affiliations are important; they stretch our understanding of identity, status, and community. The challenges they present are nontrivial methodologically" (Star, 1999, p. 379) . Nevertheless, in distributed collaborative learning these aspects of computer-mediated communication are more commonly not that significant (this can of course also be a topic of investigation, and most likely dependent on the particular conditions of the learning activity). While other aspects of the (institutional) setting, such as their role as students, might be more prevalent. In this way, the distributed learning environments can be seen as hybrid settings; something like an intermediary of CMC and some sort of institutionalised education. The introduction of ICT in distance education and other educational venues "enable people to intertwine real and virtual activities and to connect with both co-located and geographically distributed individuals" (Ruhleder, 2000, p. 3) . This points to another topic that needs to be closely examined when doing this kind of ethnography.
The online-offline distinction
Researchers involved in studying online communication are also concerned with managing the relationship between online and offline activities. Some argue that online and offline activities can not be strictly divorced (see e.g., Kendall, 1999) , and depending on what kind of online phenomena that is being studied, different approaches to data-collection and data-analysis are chosen. Jones (1999) argues that "to study it [the Internet] as if it were somehow apart from the "off-line" world that brought it into being would be a gross mistake…on-line experience is at all times tethered in some fashion to off-line experience. (p. xii)". On an analytical level, a 'pragmatist turn' to this distinction would suggest something similar. Strauss (1993) describes his 'non-dualistic' position this way: "In the writings of the Pragmatists we can see a constant battle against the separating, dichotomizing, or opposition of what Pragmatists argued should be joined together: knowledge and practice, environment and actor, biology and culture, means and ends, body and mind, object and subject, logic and inquiry, lay thought and scientific thought, necessity and chance, cognitive and noncognitive, art and science, values and action" (Strauss, 1993, p. 45) . Adding 'online' and 'offline', 'real' and 'virtual' to this list offers another approach to this issue. In this way, the researcher does not need to make a priori analytical assumptions about the relation between 'online' and 'offline', but rather treat it as a matter of investigation and scrutiny. Hine (2000) also approaches this by posing it as research questions: " Is 'the virtual' experienced as radically different from and separate from 'the real'?" (p. 8). As apparent in this question, it is important that the ethnographer is sensitive to the way his/her informants experience and perceive the integration of ICT in their learning activities.
"It appears that emphasis can usefully be placed on the production of meaning in context, where context is understood as both the circumstances where the Internet is used (offline) and the social spaces that emerge through its use (online)"(p. 39). As this citation illustrates, there are some practical issues that needs to be considered when the context of the ethnography is expanded beyond a physically bounded social space. In order to honour issues of validity and ethical considerations when studying MUD users, Sherry Turkle did not report on her findings unless she had "met the Internet user in person rather than simply in persona" (p. 324n). Other researchers approach this differently, and several studies of computer mediated communication have been conducted without face-to-face interactions or interventions of any sort (see e.g. Taylor, 1999) . Acknowledging that offline and online activities can be expected to be interrelated and intertwined in complex ways in distributed collaborative learning, the empirical studies should not be limited to the computer-mediated interactions alone, but also include e.g. interviews, video recordings and 'off-line' observations (where possible). Methodologically, we see this primarily as a problem of 'triangulation' to be resolved in relation to particular studies and their respective research designs.
Technology and Infrastructure
"As well as the important studies of body snatching, identity tourism and transglobal knowledge networks, let us tend ethnographically to the plugs, settings, sizes, and other profoundly mundane aspects of cyberspace" (Star, 1999, p. 379 ).
An especially challenging and interesting aspect of ethnographic inquiries of learning in distributed settings is, as mentioned, the role of the virtual learning environment. Such environments are commonly composed of a certain configuration of software tools especially designed for supporting communication over the Internet (e.g. groupware, email, bulletin boards, etc). For analytical purposes these systems serve the role as a useful starting point in an ethnographic inquiry of distributed collaborative learning. Analytically, these tools or artefacts are rarely isolated, stand-alone objects. They are interconnected and intertwined (email, computers and written language is an obvious example), working together in mutual dependency, and (as an object of analysis) inseparable from the activities and practices in which they are used. Thus, the analysis of the virtual learning environment should not be limited solely to their technological aspects. On the other hand, it would be a mistake to use this argument to exclude a thorough inspection and description of the material and technical aspects of these tools. Complicating things further, these artefacts are again built on an existing infrastructure (see Star & Ruhleder (1996) for a suitable definition) and dependent on the properties and inscriptions of this installed base. Obviously, the virtual learning environment will to a certain degree be conditioned by infrastructural properties such as Internet connections, operating systems and so on. An illustration of this is offered in Meistad (2000) . Evaluating the role and potential of the use of computer logs in ethnographic research on a set of collaborative telelearning scenarios, he looked in detail at how he could trace the impact of server restarts. The conclusion in this case was that it generally had little impact, apart from a few exceptions when a 30-second server downtime contributed to break the students' chances of engaging in synchronous collaboration. This shows us that what might at first glance seem as insignificant technological details, may at certain points be essential and impact the collaboration process in non-trivial ways. Hence, the virtual learning environment serves a central role and deserves due attention. Still, "infrastructure is a fundamentally relational concept, becoming real infrastructure in relation to organized practices" (Star, 1999, p. 380) . In this way, a more relational and 'intederministic' evaluation of 'technology-in-action' becomes available.
In one of the collaborative telelearning scenarios studied as part of the DoCTA project (Wasson, Guribye & Mørch, 2000) , a part time student encountered unanticipated problems when trying to access the Java-based learning environment from her workplace. The firewall in the particular network filtered all web-pages containing Java-scripts or Java-applets. This, of course, had a certain impact on the student's participation and the way the group coordinated and organised their work (for the details of the analysis see Guribye, 1999) . This illustrates how a policy decision regarding a general information security issue -quite certainly with other intentions than to limit the access to this virtual learning environment -can influence practice and interaction in distributed collaborative learning. Thus it is crucial to such an ethnography to include "the observation and deconstruction of decisions carried into infrastructural forms" (Star, 1999, p 382 ; see also Bowker & Star, 1999) .
This shows how artefacts may also carry and embed covert inscriptions of political decisions through selection of categories and design choices (see also Winner, 1986; Bowker & Star, 1999 ). Yet another twist on this topic is offered by Latour (1995; . He shows us how nonhuman actants (e.g. technological systems) play an active role in practice, and how they have gained their agency and properties through the process of translation, enrolment and delegation in networks of forces. Surfacing these properties, tending to the more technical aspects of the learning environment, and identifying the nonhuman actants in the learning activities should thus be a significant part of this kind of ethnography.
IMMERSION, OBSERVATION AND INTERVENTION
"In highlighting the rich and complex interactions that CMC can provide, researchers have established CMC as a cultural context. In doing so, the researchers have drawn upon frameworks that focus on the construction of reality through discourse and practice. A style of ethnography that involves real-time engagement with the field site and multiple ways of interacting with informants has proved key in highlighting the process through which online interaction comes to be socially meaningful to participants" (Hine, 2000, p. 27) .
In this section we will look more closely at some practical issues when doing this kind of ethnography. This will be done with respect to how to do observations in the distributed learning environment, and what the role of the researcher will be with regard to intervention and interaction with the students (informants). In addition, we will discuss how to immerse oneself (technologically) in these settings, paying special attention to the new possibilities, limitations and implications of technology, such as using log-files and other resources. This is illustrated by using examples form one of our research projects.
Virtual observation and intervention
In the above mentioned study and evaluation of a set of collaborative telelearning scenarios (DoCTA), we applied a number of methods and techniques as part of our ethnographic approach. The researchers all had experience with using the virtual learning environment and in this way acquired a certain familiarity with the use of this communication environment. Then when the students began using the mediating artefacts for communication, the researchers followed the students through participant observation. This technique consisted of immersing oneself in the virtual environment and following the collaboration in the actual medium. This means that the researchers regularly followed the students' activities in the virtual environment and in this way tracked changes made in this environment. Observing them when they were collaborating synchronously, and attempting to follow the different paths of communication and the collaboration process, was also an important aspect. There were some considerations that the researchers had to make in relation to these observations. When the students were logged on they immediately became aware of the researchers' presence in the environment, and often asked them questions regarding the organisation of the scenario, problems they were facing or to clarify certain aspects of the task they were given. Consequently, the researchers that were present, in some cases, also took on the role of facilitator. A possible reason for this might be attributed to the design of the actual groupware system that was used (TeamWave Workplace). It is designed to support a workspace awareness (Gutwin et. al., 1995) so that it is easy to know who else is logged on and what they are actually doing and 'where' they are located within the virtual environment. In relation to these considerations the observations should, at large, be classified as a certain form of participant observations, emphasising that the researchers had a special role in the scenarios and that the interventions by the researchers most often were initiated by specific questions from the students.
Ethnographic studies try to incorporate participant's perspectives on the activity under study. We see this as an essential feature when studying collaborative learning and the participants insights are often one of the most valuable sources of information (resources). Gaining access to the participants' interpretations, opinions and views is therefore another challenge to wrestle with in this kind of ethnographic research. This is most commonly done through in-depth interviews and informal conversations. Doing this might involve travelling or using techniques such as telephone interviews, or even interviewing through email or chat. Other techniques, such as having the students keep a diary of their activities can also be very valuable when striving to get at these 'insider accounts'. Still, all of these considerations should be done with regard to the specific conditions the researcher are facing.
Technological immersion "While spoken interaction is ephemeral (unless transcribed by social scientists) and local, texts are mobile, and so available outside the immediate circumstances in which they are produced" (Hine, 2000, p. 50) . Electronically created texts are usually also mobile in this sense, comprising another important technique and resource in the ethnography of distributed collaborative learning where focus is on the computer-mediated interactions between the students and between students, instructors and facilitators. These interactions are, in a virtual learning environment, mediated by computer technology, and thus the electronic 'traces' of these interactions in the form of transaction logs or email archives can serve as 'ready-made' transcripts -or 'instant fieldnotes' -of the interactions. Nevertheless, this is not unproblematic and ethical, methodological and practical dilemmas easily emerge. In ethnographic studies, the focus is generally on the meaning of the actions and interactions at hand, thus the research is inevitably an interpretative process. Geertz elaborates: "So, there are three characteristics of ethnographic description: it is interpretive; what it is interpretive of is the flow of social discourse; and the interpreting involved consists in trying to rescue the 'said' of such discourse from perishing occasions and fix it in perusable terms" (1973, p. 20) . Turkle (1995) argues that even though computer-mediated interactions are captured in an exact form in a log file, " the elusiveness of social discourse to which Geertz referred is not pinned down by this technological possibility"(p. 312n). Again this can be illustrated by using an example from our research project. The communication that was mediated through the groupware system (TeamWave Workplace 3 ) automatically leaves electronic traces in the server logs. These traces were exploited when doing an analysis of the collaborations in this virtual environment. The data being logged, is not just statistical data recording "who is logged on when", but includes a periodic chronological recording of all artefacts in the environment. This means that we could recreate versions of the environment to study the use of artefacts over time and the creation and development of the artefacts produced in the collaboration process (for the details of this see Guribye & Wasson, 1999; Guribye, 1999) . Another strategy to get hold of a very detailed picture of the interaction process is to use software such as ScreenCam 4 to record the activities on the computer screen. This allows you to do a structured analysis of the sequential flow of the discourse (see (Arnseth, Ludviksen, Wasson & Mørch, 2001 ) for an example).
Other log-files such as chat and email archives can present the researcher with some problems of access. If the participants' emails are sent to their private email address and perhaps mixed with other more private email, obtaining copies of these can be a strenuous task for the informants involving sorting and forwarding emails to the researchers. There are several ways to make these emails (of course with the informed consent of the participants) more easily obtainable. One solution we used in our project was to create email aliases for each of the groups in the collaborative telelearning scenario, emails sent to this email address were automatically forwarded to the researcher. Still, getting the various groups to use this alias when sending emails to each other involved some effort. In general, these decisions have to made as part of the work of gaining access to the field, taking the specific technological, pedagogical and organisational conditions into consideration.
Overall, log-files are a very valuable resource when doing online research, but it is crucial to be aware of the many ethical problems related to this kind of data-gathering. In addition, there are certain technological thresholds to access these data. And even when the insight and technological know-how is not an obstacle, the researcher is presented with an often unmanageable amount of (somehow cryptic) data 5 .
SUMMARY AND DISCUSSION
"Study an information system and neglect its standards, wires, and settings, and you miss […] essential aspects of aesthetics, justice and change. Perhaps if we stopped thinking about computers as information highways and began to think of them more modestly as symbolic sewers, this realm could be opened up a bit" (Star, 1999, p. 379) .
In this paper we have tried to describe some relevant issues to take into consideration when doing ethnographic studies of distributed collaborative learning. These methodological precepts are meant as suggestions, and we want to stress the importance of taking the particular circumstances and conditions as the primary factor when designing and conducting such a study, allowing for an iterative research process and an empirical grounding of the research.
Applying the techniques, methods and perspectives of ethnography to study distributed collaborative learning is, as any ethnographic study, a time consuming, creative and challenging activity. It can involve tedious observations, analysing heaps of ostensibly meaningless data-logs, interacting and interfering with the students' work, and dealing with technological limitations and opportunities. At the same time, it is a fruitful way of studying and describing the complexity and contingencies of distributed learning.
